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(54) TOUCH BUTTON MODULE, METHOD AND APPARATUS FOR DISPLAYING A BUTTON ICON

(57) Touch button module, method and apparatus for
displaying a button icon are disclosed in the disclosure,
which belong to display technology field. The touch but-
ton module includes a sensing layer (110), a luminous
layer (140), an integrated circuit (IC) layer (120), and a
pin (130), which are wholly integrated. An electronic de-
vice may determine (301) a function item corresponding
to the touch button module, and then determine (302)

button icon information corresponding to the function
item. The electronic device may transmit (303) the button
icon information to an IC layer of the touch button module.
The IC layer may control illuminants in a luminous layer
to emit light. Therefore, the problem of the state of the
art that the button icon displayed by a LED light is fixed
due to a fixed pattern of a hollow area corresponding to
the button icon may thus be solved.
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Description

FIELD

[0001] The present disclosure generally relates to the
field of display technology and, in particular, to touch but-
ton module, method and apparatus for displaying a but-
ton icon.

BACKGROUND

[0002] A touch button module is an electronic module
to collect touch operations of a user. Typically, the touch
button module is disposed on the front of an electronic
device as a button.
[0003] A touch button module in prior art includes a
sensing device, a LED light located above the sensing
device, and an integrated circuit (IC) connected to the
sensing device and the LED light respectively. When the
touch button module is installed on the electronic device,
there is a layer of ink disposed above the LED light, on
which a hollow area corresponding to a button icon is
formed. Pattern of the hollow area is fixed.
[0004] When the touch button module is working, the
LED light is controlled by the IC to emit light, which goes
through the hollow area to form the button icon.

SUMMARY

[0005] In view of the fact in prior art, a touch button
module, a method and apparatus for displaying a button
icon are provided in the present disclosure. The technical
solutions are described as follows.
[0006] According to a first aspect of the present disclo-
sure, a touch button module is provided, including a sens-
ing layer, a luminous layer, an integrated circuit (IC) layer,
and a pin, which are wholly integrated, wherein the lumi-
nous layer is located below the sensing layer, which com-
prises a plurality of illuminants arranged in an array; the
IC layer is located below the luminous layer; the pin is
located below the IC layer; and the sensing layer is elec-
trically connected to the IC layer through a first conductive
line, the luminous layer is electrically connected to the
IC layer through a second conductive line, and the pin is
electrically connected to the IC layer through a third con-
ductive line.
[0007] Alternatively, light transmittance of the sensing
layer is greater than a pre-defined threshold.
[0008] According to a second aspect of the present
disclosure, a method for displaying a button icon, which
is applied to an electronic device configured with a touch
button module of any of the touch button module provided
in the first aspect, including: determining a function item
corresponding to the touch button module; determining
button icon information corresponding to the function
item, which indicates a pattern of the button icon; and
transmitting the button icon information to an IC layer of
the touch button module, which controls illuminants in a

luminous layer to emit light according to the button icon
information.
[0009] Alternatively, the determining the function item
corresponding to the touch button module includes: ob-
taining function information pre-defined in the electronic
device by a user, which comprises a correspondence
between the touch button module and the function item;
and determining the function item corresponding to the
touch button module according to the function informa-
tion.
[0010] Alternatively, the determining the function item
corresponding to the touch button module includes: ob-
taining a type of an application program which is currently
running in the electronic device; and determining the
function item corresponding to the touch button module
according to the type of the application program.
[0011] Alternatively, the determining the function item
corresponding to the touch button module includes: ob-
taining a display interface of an application program
which is currently running in the electronic device; and
determining the function item corresponding to the touch
button module according to the display interface of the
application program.
[0012] Alternatively, the determining the function item
corresponding to the touch button module includes: ob-
taining a type of prompt information received by the elec-
tronic device; and determining the function item corre-
sponding to the touch button module according to the
type of the prompt information.
[0013] Alternatively, the determining the function item
corresponding to the touch button module includes: re-
ceiving a type of a trigger signal transmitted by the touch
button module; and determining the function item corre-
sponding to the touch button module according to the
type of the trigger signal.
[0014] Alternatively, the determining the button icon in-
formation corresponding to the function item includes:
obtaining a list of correspondence between the function
item and the button icon information; and inquiring the
button icon information corresponding to the function
item according to the list of correspondence.
[0015] According to a third aspect of the present dis-
closure, an apparatus for displaying a button icon, which
is applied to an electronic device configured with the
touch button module of any of the touch button module
provided in the first aspect, including: a function deter-
mination module configured to determine a function item
corresponding to the touch button module; an information
determination module configured to determine button
icon information corresponding to the function item,
which indicates a pattern of the button icon; and an in-
formation transmission module configured to transmit the
button icon information to an IC layer of the touch button
module, which controls illuminants in a luminous layer to
emit light according to the button icon information.
[0016] Alternatively, the function determination mod-
ule includes: a first obtaining sub-module configured to
obtain function information pre-defined in the electronic
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device by a user, which comprises a correspondence
between the touch button module and the function item;
and a first determination sub-module configured to de-
termine the function item corresponding to the touch but-
ton module according to the function information.
[0017] Alternatively, the function determination mod-
ule includes: a second obtaining sub-module configured
to obtain a type of an application program which is cur-
rently running in the electronic device; and a second de-
termination sub-module configured to determine the
function item corresponding to the touch button module
according to the type of the application program.
[0018] Alternatively, the function determination mod-
ule includes: a third obtaining sub-module configured to
obtain a display interface of an application program which
is currently running in the electronic device; and a third
determination sub-module configured to determine the
function item corresponding to the touch button module
according to the display interface of the application pro-
gram.
[0019] Alternatively, the function determination mod-
ule includes: a fourth obtaining sub-module, configured
to obtain a type of prompt information received by the
electronic device; and a fourth determination sub-module
configured to determine the function item corresponding
to the touch button module according to the type of the
prompt information.
[0020] Alternatively, the function determination mod-
ule includes: a signal reception sub-module configured
to obtain a type of a trigger signal transmitted by the touch
button module; and a fifth determination sub-module con-
figured to determine the function item corresponding to
the touch button module according to the type of the trig-
ger signal.
[0021] Alternatively, the function determination mod-
ule includes: a fifth obtaining sub-module configured to
obtain a list of correspondence between the function item
and the button icon information; and an information in-
quiring sub-module configured to inquire the button icon
information corresponding to the function item according
to the list of correspondence.
[0022] According to a fourth aspect of the present dis-
closure, an apparatus for displaying a button icon is pro-
vided, including: a processor; and a memory to store
processor-executable instructions; the processor is elec-
trically connected to a touch button module through a
conductive line on a mainboard; wherein the processor
is configured to: determine a function item corresponding
to the touch button module; determine button icon infor-
mation corresponding to the function item, which indi-
cates a pattern of the button icon; and transmit the button
icon information to an IC layer of the touch button module,
which controls illuminants in a luminous layer to emit light
according to the button icon information.
[0023] The technical solutions provided by embodi-
ments of the present disclosure may achieve the follow-
ing beneficial effects. The touch button module is formed
by wholly integrating a sensing layer, a luminous layer,

an integrated circuit (IC) layer, and a pin. An electronic
device may determine a function item corresponding to
the touch button module, and then determine button icon
information corresponding to the function item. The elec-
tronic device may transmit the button icon information to
an IC layer of the touch button module. The IC layer may
control illuminants in a luminous layer to emit light. There-
fore, the problem of the prior art that the button icon dis-
played by a LED light is fixed due to a fixed pattern of a
hollow area corresponding to the button icon may be thus
solved in the present invention. In contrary, the button
icon information can be determined according to the func-
tion item and the illuminants in the luminous layer emit
light under the control of the IC layer. Therefore, different
function items correspond to different patterns of the but-
ton icon, thus achieving a diversity of the patterns of the
button icon.
[0024] It is to be understood that both the forgoing gen-
eral description and the following detailed description are
exemplary only, and are not restrictive of the present dis-
closure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are incor-
porated in and constitute a part of this specification, and
illustrate embodiments consistent with the disclosure, to-
gether with the description, serve to explain the principles
of the disclosure.

Fig. 1 is a schematic structure diagram illustrating a
touch button module according to prior art.
Fig. 2A is a schematic structure diagram illustrating
a touch button module according to an exemplary
embodiment.
Fig. 2B is a schematic structure diagram illustrating
illuminants arranged in an array according to an ex-
emplary embodiment.
Fig. 2C is a stereogram of the touch button module
shown in Fig. 2A.
Fig. 3 is a flow chart illustrating a method for display-
ing a button icon according to an exemplary embod-
iment.
Fig. 4A is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 4B is a schematic diagram illustrating a function
item corresponding to a touch button module accord-
ing to an exemplary embodiment.
Fig. 4C is a schematic diagram illustrating another
function item corresponding to a touch button mod-
ule according to an exemplary embodiment.
Fig. 4D is a schematic diagram illustrating a kind of
illuminants emitting light for display according to an
exemplary embodiment.
Fig. 4E is a schematic diagram illustrating another
kind of illuminants emitting light for display according
to an exemplary embodiment.
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Fig. 5A is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 5B is a schematic diagram illustrating a function
item corresponding to a touch button module accord-
ing to another exemplary embodiment.
Fig. 5C is a schematic diagram illustrating another
function item corresponding to the touch button mod-
ule according to another exemplary embodiment.
Fig. 5D is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 5E is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 5F is a schematic diagram illustrating a function
item corresponding to a touch button module accord-
ing to another exemplary embodiment.
Fig. 5G is a schematic diagram illustrating another
function item corresponding to a touch button mod-
ule according to another exemplary embodiment.
Fig. 5H is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 5I is a flow chart illustrating a method for dis-
playing a button icon according to another exemplary
embodiment.
Fig. 6 is a block diagram illustrating an apparatus for
displaying a button icon according to an exemplary
embodiment.
Fig. 7 is a block diagram illustrating an apparatus for
displaying a button icon according to another exem-
plary embodiment.
Fig. 8 is a block diagram illustrating an apparatus for
displaying a button icon according to an exemplary
embodiment.

DETAILED DESCRIPTION

[0026] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings. The following description
refers to the accompanying drawings in which same num-
bers in different drawings represent same or similar ele-
ments unless otherwise described. The implementations
set forth in the following description of exemplary em-
bodiments do not represent all implementations consist-
ent with the present disclosure. Instead, they are merely
examples of apparatuses and methods consistent with
some aspects related to the present disclosure as recited
in the appended claims.
[0027] Fig. 1 is a schematic structure diagram illustrat-
ing a touch button module 10 according to prior art. As
shown in Fig. 1, the touch button module 10 may include
a sensing device 01, an IC 02, a LED light 03, and a
flexible circuit board 04.
[0028] The LED light 03 is located above the sensing
device 01, the IC 02 is connected to the sensing device

01, the LED light 03, and the flexible circuit board 04,
respectively. A connector 05 is connected to the flexible
circuit board 04. The touch button module 10 is connect-
ed to the mainboard of an electronic device through the
connector 05. There is a layer of ink 06 disposed above
the LED light 03, on which a hollow area corresponding
to a button icon is formed.
[0029] Since the pattern of the hollow area correspond-
ing to the button icon is fixed, after collecting a touch
signal, the sensing device transmits the touch signal to
the IC 02 which generates a touch event according to
the touch signal and controls the LED light 03 to display
the pattern of the corresponding hollow area in the button
icon area.
[0030] Fig. 2A is a schematic structure diagram illus-
trating a touch button module 200 according to an exem-
plary embodiment. As shown in the side section view of
the touch button module 200 in Fig. 2A, the touch button
module 200 may include a sensing layer 110, an IC layer
120, a pin 130, and a luminous layer 140, which are wholly
integrated.
[0031] The luminous layer 140 is located below the
sensing layer 110, including a plurality of illuminants 141
arranged in an array, as shown in Fig. 2B.
[0032] The IC layer 120 is located below the luminous
layer 140. The pin 130 is located below the IC layer 120.
Alternatively, the pin 130 is a needle-like pin.
[0033] The sensing layer 110 is electrically connected
to the IC layer 120 through a first conductive line 121.
The luminous layer 140 is electrically connected to the
IC layer 120 through a second conductive line 122. The
pin 130 is electrically connected to the IC layer 120
through a third conductive line 123.
[0034] Alternatively, the sensing layer 110 is located
above the IC layer 120.
[0035] Alternatively, light transmittance of the sensing
layer 110 is greater than a pre-defined threshold.
[0036] For example, the sensing layer 110 is semi-
transparent or transparent.
[0037] Fig. 2C is a stereogram 211 illustrating the touch
button module 200, which includes the sensing layer 110,
the luminous layer 140, and the IC layer 120. The pin
130 is located below the IC layer, as shown in Fig. 2C.
[0038] In conclusion, a touch button module is provided
in the present disclosure, which is formed by wholly in-
tegrating a sensing layer, a luminous layer, an IC layer
and a pin. An electronic device may determine a function
item corresponding to the touch button module, and then
determine button icon information corresponding to the
function item. The electronic device may transmit the but-
ton icon information to an IC layer of the touch button
module. The IC layer may control illuminants in a lumi-
nous layer to emit light. Therefore, the problem may thus
be solved that the button icon displayed by a LED light
is fixed since a pattern of a hollow area corresponding
to the button icon is fixed. In contrary for the present
invention, the button icon information can be determined
according to the function item and the illuminants in the
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luminous layer emit light under the control of the IC layer.
Therefore, different function items correspond to different
patterns of the button icon, thus achieving a diversity of
the patterns of the button icon.
[0039] Fig. 3 is a flow chart illustrating a method for
displaying a button icon according to an exemplary em-
bodiment. As shown in Fig. 3, the method for displaying
the button icon is applied to an electronic device which
is configured with a touch button module as shown in Fig.
2A. The method may include steps as follows.
[0040] At step 301, a function item corresponding to
the touch button module is determined.
[0041] At step 302, button icon information corre-
sponding to the function item is determined. The button
icon information indicates the pattern of the button icon.
[0042] At step 303, the button icon information is trans-
mitted to the IC layer of the touch button module. The IC
layer controls the illuminants in the luminous layer to emit
light according to the button icon information.
[0043] In conclusion, a method for displaying a button
icon is provided in the present disclosure. By determining
a function item corresponding to a touch button module;
determining button icon information corresponding to the
function item; and transmitting the button icon information
to an IC layer of the touch button module, which may
control illuminants in a luminous layer to emit light, the
problem may thus be solved that the button icon dis-
played by a LED light is fixed since a pattern of a hollow
area corresponding to the button icon is fixed. In contrary
for the present invention, the button icon information can
be determined according to the function item and the
illuminants in the luminous layer emit light under the con-
trol of the IC layer. Therefore, different function items
correspond to different patterns of the button icons, thus
achieving a diversity of the patterns of the button icon.
[0044] Fig. 4A is a flow chart illustrating a method for
displaying a button icon according to another exemplary
embodiment. As shown in Fig. 4A, the method for dis-
playing the button icon is applied to an electronic device
which is configured with a touch button module as shown
in Fig. 2A. The method may include steps as follows.
[0045] At step 401, function information pre-defined by
a user in the electronic device is obtained. The function
information includes a correspondence between the
touch button module and a function item.
[0046] The function information pre-defined by the us-
er is obtained by the electronic device. The function in-
formation includes the correspondence between the
touch button module and the function item.
[0047] For example, the function information corre-
sponding to the touch button module, pre-defined by the
user, is that the function item corresponding to the touch
button module is to display a main page of the electronic
device. For example, the function information corre-
sponding to the touch button module, pre-defined by the
user, is that the function item corresponding to the touch
button module is to return to the last operation.
[0048] At step 402, the function item corresponding to

the touch button module is determined according to the
function information.
[0049] The function item corresponding to the touch
button module is determined by the electronic device,
according to the function information pre-defined by the
user.
[0050] Alternatively, for different function information,
the function items corresponding to the touch button
module are different.
[0051] For example, two touch button modules are dis-
posed on left and right sides of an area between a display
screen and a lower edge of the electronic device. When
the user pre-defines to hold the electronic device by right
hand, the function information corresponding to the left
touch button module is to "return to the last operation",
while the function information corresponding to the right
touch button module is to "display the main page of the
electronic device", as shown in 4B.
[0052] For example, when the user pre-defines to hold
the electronic device by left hand, the function information
corresponding to the left touch button module is to "dis-
play the main page of the electronic device", while the
function information corresponding to the right touch but-
ton module is to "return to the last operation", as shown
in 4C.
[0053] In this embodiment, the electronic device con-
figured with two button touch button modules is only for
illustration. The electronic device may be configured with
one button touch button module or multiple button touch
button modules. The number of the button touch button
modules which the electronic device may be configured
with is not limited in this embodiment.
[0054] Alternatively, when the electronic device is con-
figured with multiple touch button modules, the function
item corresponding to each touch button module may be
different.
[0055] At step 403, button icon information corre-
sponding to the function item is determined. The button
icon information indicates a pattern of the button icon.
[0056] After the function item corresponding to the
touch button module is determined by a processor of the
electronic device, the corresponding button icon informa-
tion is determined according to the determined function
item.
[0057] Each item of the button icon information indi-
cates one pattern of the button icon.
[0058] That is, each function item corresponds to one
item of the button icon information, and each item of the
button icon information corresponds to one pattern of the
button icon.
[0059] Alternatively, multiple function items may cor-
respond to the same button icon information. That is,
multiple function items may correspond to the same pat-
tern of the button icon.
[0060] Alternatively, since a type of an application pro-
gram which is currently running can be various, the func-
tion item corresponding to the same touch button module
can also be various. Therefore, the button icon informa-
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tion corresponding to the same touch button module is
various, and the pattern of the button icon corresponding
to the same touch button module is also various.
[0061] For example, when the application program
which is currently running is a shopping application pro-
gram, the pattern of the button icon corresponding to the
function item to "show items in a shopping cart of a
logged-in user account" which corresponds to the left
touch button module is "A", and the pattern of the button
icon corresponding to the function item to "return to the
main page of the electronic device" which corresponds
to the right touch button module is "B".
[0062] For example, when the application program
which is currently running is a social application program,
the pattern of the button icon corresponding to the func-
tion item to "return to the main page of the electronic
device" which corresponds to the left touch button mod-
ule is also "B", and the pattern of the button icon corre-
sponding to the function item to "show a list of unread
messages" which corresponds to the right touch button
module is "C".
[0063] Alternatively, when the function items corre-
sponding to the touch button module are the same, the
patterns of the button icon corresponding to the touch
button module are also the same.
[0064] At step 404, the button icon information is trans-
mitted to the IC layer in the touch button module, which
controls the illuminants in the luminous layer to emit light
according to the button icon information.
[0065] The determined button icon information is trans-
mitted to the IC layer in the touch button module by the
processor of the electronic device. The illuminants in the
luminous layer are controlled to emit light by the IC layer
according to the received button icon information.
[0066] The processor of the electronic device is elec-
trically connected to a mainboard of the electronic device
through a conductive line on the mainboard. The touch
button module is electrically connected to the mainboard
of the electronic device through the pin. The IC layer of
the touch button module is electrically connected to the
pin through a third conductive line. Therefore, the deter-
mined button icon information is transmitted to the IC
layer by the processor of the electronic device through
the conductive line on the mainboard and the pin.
[0067] Since the IC layer is electrically connected to
the luminous layer through a second conductive line, the
illuminants in the luminous layer are controlled to emit
light by the IC layer according to the received button icon
information.
[0068] The illuminants in the luminous layer emit light
according to the button icon information, thus a graph
formed by the light emitted by the illuminants is the same
as the pattern of the button icon indicated in the button
icon information.
[0069] The illuminants in the luminous layer are con-
trolled to emit light by the IC layer according to different
button icon information, thus obtaining different patterns
of the button icon.

[0070] For example, when the application program
which is currently running is the shopping application pro-
gram, the button icon information corresponding to the
function item 41 to "show items in a shopping cart of a
logged-in user account" which corresponds to the left
touch button module carries information of displaying
three horizontal lines in the button icon. In this situation,
a part of the illuminants arranged in an array in the lumi-
nous layer are controlled to emit light by the IC layer
according to the button icon information, so that the but-
ton icon displayed by the light emitted by the illuminants
is the "three horizontal lines" icon. The button icon infor-
mation corresponding to the function item 42 to "return
to the main page of the electronic device" which corre-
sponds to the right touch button module carries informa-
tion of displaying a return arrow in the button icon. In this
situation, a part of the illuminants arranged in an array in
the luminous layer are controlled to emit light by the IC
layer according to the button icon information, so that the
button icon displayed by the light emitted by the illumi-
nants is the "return arrow" icon, as shown in Fig. 4D.
[0071] For example, when the application program
which is currently running is the social application pro-
gram, the button icon information corresponding to the
function item 43 to "return to the main page of the elec-
tronic device" which corresponds to the left touch button
module carries information of displaying a return arrow
in the button icon. In this situation, a part of the illuminants
arranged in an array in the luminous layer are controlled
to emit light by the IC layer according to the button icon
information, so that the button icon displayed by the light
emitted by the illuminants is the "return arrow" icon. The
button icon information corresponding to the function
item 44 to "show a list of unread messages" which cor-
responds to the right touch button module carries infor-
mation of displaying three horizontal lines in the button
icon. In this situation, a part of the illuminants arranged
in an array in the luminous layer are controlled to emit
light by the IC layer according to the button icon informa-
tion, so that the button icon displayed by the light emitted
by the illuminants is the "three horizontal lines" icon, as
shown in Fig. 4E.
[0072] In conclusion, a method for displaying a button
icon is provided in the present disclosure. By obtaining
a type of an application program which is currently run-
ning in the electronic device; determining a function item
corresponding to a touch button module according to the
type of the application program; determining button icon
information corresponding to the function item; transmit-
ting the button icon information to an IC layer of the touch
button module, which may control illuminants in a lumi-
nous layer to emit light, the problem may thus be solved
that the button icon displayed by a LED light is fixed since
a pattern of a hollow area corresponding to the button
icon is fixed. In contrary, the button icon information can
be determined according to the function item and the
illuminants in the luminous layer emit light under the con-
trol of the IC layer. Therefore, different function items
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correspond to different patterns of the button icons, thus
achieving a diversity of the patterns of the button icon.
[0073] Based on the method for displaying the button
icon shown in Fig. 4A, the steps 401 and 402 may be
replaced by the following steps in a first possible imple-
mentation, as shown in Fig. 5A.
[0074] At step 401a, a type of an application program
which is currently running in an electronic device is ob-
tained.
[0075] The type of the application program which is
currently running is obtained by the electronic device.
[0076] Alternatively, the type of the application pro-
gram which is currently running in the electronic device
is obtained by a processor of the electronic device
through an operating system.
[0077] For example, the type of the application pro-
gram which is currently running obtained by the electronic
device is a shopping application program. For example,
the type of the application program which is currently
running obtained by the electronic device is a social ap-
plication program.
[0078] At step 402a, a function item corresponding to
a touch button module is determined according to the
type of the application program.
[0079] The function item corresponding to the touch
button module is determined by the electronic device ac-
cording to the obtained type of the application program
which is currently running.
[0080] For the same touch button module, when the
type of the application programs which is currently run-
ning is different, the function items corresponding to the
touch button module may be different, or may be the
same.
[0081] For example, when the type of the application
program which is currently running is type "A", the func-
tion item corresponding to the touch button module is
"B"; when the type of the application program which is
currently running is type "C", the function item corre-
sponding to the touch button module is "D", or the function
item corresponding to the touch button module is also "B".
[0082] Alternatively, for different types of the applica-
tion program, the function items corresponding to the
touch button module are different.
[0083] For example, two touch button modules are dis-
posed on the left and right sides of an area between a
display screen and a lower edge of the electronic device.
When the type of the application program which is cur-
rently running is a shopping application program, the
function item corresponding to the left touch button mod-
ule is to "show items in a shopping cart of a logged-in
user account", and the function item corresponding to
the right touch button module is to "return to the main
page of the electronic device", as shown in Fig. 5B.
[0084] For example, when the type of the application
program which is currently running is a social application
program, the function item corresponding to the left touch
button module is to "return to the main page of the elec-
tronic device", and the function item corresponding to the

right touch button module is to "show a list of unread
messages", as shown in Fig. 5C.
[0085] Based on the method for displaying the button
icon shown in Fig. 4A, the steps 401 and 402 may be
replaced by the following steps in a first possible imple-
mentation, as shown in Fig. 5D.
[0086] At step 401b, a display interface of an applica-
tion program which is currently running in an electronic
device is obtained.
[0087] The display interface of the application program
which is currently running is obtained by the electronic
device.
[0088] Alternatively, the display interface of the appli-
cation program which is currently running in the electronic
device is obtained by a processor of the electronic device
through an operating system.
[0089] For example, the display interface of the appli-
cation program which is currently running obtained by
the electronic device is a display interface of a shopping
application program. For example, the display interface
of the application program which is currently running ob-
tained by the electronic device is a display interface of a
social application program.
[0090] At step 402b, a function item corresponding to
the touch button module is determined according to the
display interface of the application program.
[0091] The function item corresponding to the touch
button module is determined by the electronic device,
according to the obtained display interface of the appli-
cation program which is currently running.
[0092] Alternatively, for the display interfaces of differ-
ent application programs, the function items correspond-
ing to the touch button module are different.
[0093] For example, two touch button modules are dis-
posed on the left and right sides of an area between a
display screen and a lower edge of the electronic device.
When the display interface of the application program
which is currently running is an interface of a shopping
application program, the function item corresponding to
the left touch button module is to "show items in a shop-
ping cart of a logged-in user account", and the function
item corresponding to the right touch button module is to
"return to the main page of the electronic device", as
shown in Fig. 5B.
[0094] For example, when the display interface of the
application program which is currently running is an in-
terface of a social application program, the function item
corresponding to the left touch button module is to "return
to the main page of the electronic device", and the func-
tion item corresponding to the right touch button module
is to "show a list of unread messages", as shown in Fig.
5C.
[0095] Based on the method for displaying the button
icon shown in Fig. 4A, the steps 401 and 402 may be
replaced by the following steps in a second possible im-
plementation, as shown in Fig. 5E.
[0096] At step 401c, a type of prompt information re-
ceived by an electronic device is obtained.
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[0097] The type of the received prompt information is
obtained by the electronic device.
[0098] Alternatively, the type of the received prompt
information is obtained by a processor of the electronic
device through an operating system.
[0099] For example, the type of the prompt information
received by the electronic device is a short message. For
example, the type of the prompt information received by
the electronic device is prompt information pushed by a
third-party application program.
[0100] At step 402c, a function item corresponding to
a touch button module is determined according to the
type of the prompt information.
[0101] The function item corresponding to the touch
button module is determined by the electronic device ac-
cording to the type of the prompt information.
[0102] Alternatively, for different types of the prompt
information, the function items corresponding to the
touch button module are different.
[0103] For example, two touch button modules are dis-
posed on the left and right sides of an area between a
display screen and a lower edge of the electronic device.
When the type of the prompt information currently re-
ceived is a short message, the function item correspond-
ing to the left touch button module is to "read the content
of the short message", and the function item correspond-
ing to the right touch button module is to "ignore the
prompt and return to the main page of the electronic de-
vice", as shown in Fig. 5F.
[0104] For example, when the type of the prompt in-
formation currently received is prompt information
pushed by a third-party application program, the function
item corresponding to the left touch button module is to
"ignore the prompt and return to the main page of the
electronic device", and the function item corresponding
to the right touch button module is to "obtain the content
of the pushed information", as shown in Fig. 5G.
[0105] Based on the method for displaying the button
icon shown in Fig. 4A, the steps 401 and 402 may be
replaced by the following steps a fifth possible implemen-
tation, as shown in Fig. 5H.
[0106] At step 401d, a type of a trigger signal transmit-
ted by a touch button module is received.
[0107] The type of the trigger signal transmitted by the
touch button module is received by an electronic device.
[0108] The type of the trigger signal transmitted by the
touch button module is the type of a trigger signal which
is generated by an IC layer of the touch button module
according to a touch signal collected by a sensing layer
of the touch button module.
[0109] For example, the touch signal collected by the
sensing layer of the touch button module is a single-click
signal or a double-click signal.
[0110] At step 402d, a function item corresponding to
the touch button module is determined according to the
type of the trigger signal.
[0111] The function item corresponding to the touch
button module is determined by the electronic device,

according to the type of the received trigger signal.
[0112] Alternatively, for different types of the trigger
signal, the function items corresponding to the touch but-
ton module are different.
[0113] For example, two touch button modules are dis-
posed on the left and right sides of an area between a
display screen and a lower edge of the electronic device.
When a single-click trigger signal is received by the left
touch button module, it is determined that the function
item corresponding to the single-click trigger signal of the
left touch button module is to "display the main page of
the electronic device". When a double-click trigger signal
is received by the right touch button module, it is deter-
mined that the function item corresponding to the double-
click trigger signal of the right touch button module is to
"return to the last operation".
[0114] Based on the method for displaying the button
icon shown in Fig. 4A, the step 403 may be replaced by
the following steps as a possible implementation, as
shown in Fig. 5I.
[0115] At step 403a, a list of correspondence between
a function item and button icon information is obtained.
[0116] The list of correspondence between the func-
tion item and the button icon information is obtained after
the function item corresponding to a touch button module
is determined by a processor of an electronic device. The
correspondence between the function item and the but-
ton icon information is stored in the list of correspond-
ence. That is, when either of the function item and the
button icon information is determined, the other one may
be determined according to the list of correspondence.
[0117] Alternatively, the correspondence between the
function item and the button icon information may be a
one-to-one correspondence or a many-to-one corre-
spondence.
[0118] Alternatively, the list of correspondence be-
tween the function item and the button icon information
can be obtained by the processor of the electronic device
at any time between the step 401 and the step 403. The
time when the correspondence list between the function
item and the button icon information is obtained by the
electronic device is not limited in this embodiment.
[0119] At step 403b, the button icon information corre-
sponding to the function item is inquired according to the
list of correspondence.
[0120] The button icon information corresponding to
the function item is inquired by the processor of the elec-
tronic device, according to the obtained list of corre-
spondence and the determined function item corre-
sponding to the touch button module.
[0121] The following is an apparatus embodiment of
the present disclosure to perform the method embodi-
ment of the present disclosure. Refer to the method em-
bodiment of the present disclosure for the unmentioned
details in the apparatus embodiment of the present dis-
closure.
[0122] Fig. 6 is a block diagram illustrating an appara-
tus for displaying a button icon according to an exemplary
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embodiment. As shown in Fig. 6, the apparatus for dis-
playing the button icon is applied to an electronic device
configured with a touch button module as shown in Fig.
2A. The apparatus includes but not limited to: a function
determination module 620 configured to determine a
function item corresponding to the touch button module;
an information determination module 640 configured to
determine button icon information corresponding to the
function item, which indicates a pattern of the button icon;
and an information transmission module 660 configured
to transmit the button icon information to an IC layer of
the touch button module, which controls illuminants in a
luminous layer to emit light according to the button icon
information.
[0123] In conclusion, an apparatus for displaying the
button icon is provided in the embodiment of the present
disclosure. By determining a function item corresponding
to a touch button module; determining button icon infor-
mation corresponding to the function item; and transmit-
ting the button icon information to an IC layer of the touch
button module, which may control illuminants in a lumi-
nous layer to emit light, the problem may thus be solved
that the button icon displayed by a LED light is fixed since
a pattern of a hollow area corresponding to the button
icon is fixed. In contrary, the button icon information can
be determined according to the function item and the
illuminants in the luminous layer emit light under the con-
trol of the IC layer. Therefore, different function items
correspond to different patterns of the button icons, thus
achieving a diversity of the patterns of the button icon.
[0124] Fig. 7 is a block diagram illustrating an appara-
tus for displaying a button icon according to another ex-
emplary embodiment. As shown in Fig. 7, the apparatus
for displaying the button icon is applied to an electronic
device configured with a touch button module as shown
in Fig. 2A. The apparatus includes but not limited to: a
function determination module 620 configured to deter-
mine a function item corresponding to the touch button
module; and an information determination module 640
configured to determine button icon information corre-
sponding to the function item, which indicates a pattern
of the button icon.
[0125] As a first possible implementation, the informa-
tion determination module 640 may include the following
sub-modules: a first obtaining sub-module 641 config-
ured to obtain function information pre-defined in the
electronic device by a user, which includes a correspond-
ence between the touch button module and the function
item; and a first determination sub-module 642 config-
ured to determine the function item corresponding to the
touch button module, according to the function informa-
tion.
[0126] As a second possible implementation, the infor-
mation determination module 640 may include the fol-
lowing sub-modules: a second obtaining sub-module 643
configured to obtain a type of an application program
which is currently running in the electronic device; and a
second determination sub-module 644 configured to de-

termine the function item corresponding to the touch but-
ton module, according to the type of the application pro-
gram.
[0127] As a third possible implementation, the informa-
tion determination module 640 may include the following
sub-modules: a third obtaining sub-module 645 config-
ured to obtain a display interface of an application pro-
gram which is currently running in the electronic device;
and a third determination sub-module 646 configured to
determine the function item corresponding to the touch
button module, according to the display interface of the
application program.
[0128] As a fourth possible implementation, the infor-
mation determination module 640 may include the fol-
lowing sub-modules: a fourth obtaining sub-module 647
configured to obtain a type of prompt information re-
ceived by the electronic device; and a fourth determina-
tion sub-module 648 configured to determine the function
item corresponding to the touch button module, accord-
ing to the type of the prompt information.
[0129] As a sixth possible implementation, the infor-
mation determination module 640 may include the fol-
lowing sub-modules: a signal reception sub-module 651
configured to obtain a type of a trigger signal transmitted
by the touch button module; a fifth determination sub-
module 652 configured to determine the function item
corresponding to the touch button module, according to
the type of the trigger signal; and a information transmis-
sion module 660 configured to transmit the button icon
information to an IC layer of the touch button module,
which controls illuminants in a luminous layer to emit light
according to the button icon information.
[0130] As a possible implementation, the information
transmission module 660 may include the following sub-
modules: a fifth obtaining sub-module 661 configured to
obtain a list of correspondence between the function item
and the button icon information; and an information in-
quiring sub-module 662 configured to inquire the button
icon information corresponding to the function item, ac-
cording to the list of correspondence.
[0131] In conclusion, an apparatus for displaying the
button icon is provided in the embodiment of the present
disclosure. By obtaining a type of an application program
which is currently running in the electronic device; deter-
mining a function item corresponding to a touch button
module according to the type of the application program;
determining button icon information corresponding to the
function item; transmitting the button icon information to
an IC layer of the touch button module, which may control
illuminants in a luminous layer to emit light, the problem
of the state of the art may thus be solved that the button
icon displayed by a LED light is fixed since a pattern of
a hollow area corresponding to the button icon is fixed.
In contrary in the present invention, the button icon infor-
mation can be determined according to the function item
and the illuminants in the luminous layer emit light under
the control of the IC layer. Therefore, different function
items correspond to different patterns of the button icons,
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thus achieving a diversity of the patterns of the button
icon.
[0132] Specific manners in which each module of the
apparatus performs operations have been described in
detail in the embodiment of the related method, which
will not be described in detail here.
[0133] An apparatus for displaying a button icon is pro-
vided by an exemplary embodiment of the present dis-
closure, which is able to implement a method for display-
ing a button icon provided by the present disclosure. The
apparatus includes a processor and a memory to store
processor-executable instructions; wherein the proces-
sor is configured to: determine a function item corre-
sponding to a touch button module; determine button icon
information corresponding to the function item, which in-
dicates a pattern of the button icon; and transmit the but-
ton icon information to an IC layer of the touch button
module, which controls illuminants in a luminous layer to
emit light according to the button icon information.
[0134] Fig. 8 is a block diagram illustrating an appara-
tus for displaying a button icon according to an exemplary
embodiment. For example, the apparatus 800 may be a
mobile phone, a computer, a digital broadcast terminal,
a message transceiver, a game console, a tablet device,
a medical device, a fitness device, a personal digital as-
sistant, etc.
[0135] Referring to Fig. 8, the apparatus 800 may in-
clude one or more of the following components: a
processing component 802, a memory 804, a power sup-
ply component 806, a multimedia component 808, an
audio component 810, an input/output (I/O) interface 812,
a sensor component 814, and a communication compo-
nent 816.
[0136] In general, overall operations of the apparatus
800 is controlled by the processing component 802, such
as operations in association with display, telephone calls,
data communications, camera operations and recording
operations. The processing component 802 may include
one or more processors 802 to perform instructions, in
order to complete all or part of the methods described
above. Furthermore, the processing component 802 may
include one or more modules to facilitate an interaction
between the processing component 802 and other com-
ponents. For example, the processing component 802
may include a multimedia module to facilitate an interac-
tion between the multimedia component 808 and the
processing component 802.
[0137] The memory 804 is configured to store various
types of data to support operations on the apparatus 800.
These examples of data include instructions, contact da-
ta, phonebook data, messages, photos, videos, etc, for
any application program or method operated on the ap-
paratus 800. The memory 804 may be implemented by
any type of volatile or non-volatile storage device, or the
combination thereof, such as static random access mem-
ory (SRAM), electrically erasable programmable read-
only memory (EEPROM), electrically programmable
read-only memory (EPROM), programmable read-only

memory (PROM), read-only memory (ROM), magnetic
memory, flash memory, magnetic disks, or optical disks.
[0138] Power supply is provided for various compo-
nents of the apparatus by the power supply component
806. The power supply component 806 may include a
power supply management system, one or more power
supplies, and other components in association with gen-
eration, management and assignment of the power for
the apparatus 800.
[0139] The multimedia component 808 includes a
screen located between the apparatus 800 and a user,
providing an output interface. In some embodiments, the
screen may include a liquid crystal display (LCD) and a
touch panel (TP). If the screen includes the touch panel,
the screen may be implemented as a touch screen to
receive an input signal from the user. The touch panel
includes one or more touch sensors to sense touches,
swipes, and gestures on the touch panel. The touch sen-
sor not only may sense the action boundary of the touch-
ing or sliding, but also detect the duration and pressure
in relation to the touching or sliding operation. In some
embodiments, the multimedia component 808 includes
a front camera and/or a rear camera. When the apparatus
is in an operating mode, such as a shooting mode or a
video mode, multimedia data outside may be received
by the front camera and/or the rear camera. Each front
camera and rear camera may be a fixed optical lens sys-
tem or have optical focusing and zooming capability.
[0140] The audio component 810 is configured to out-
put and/or input an audio signal. For example, the audio
component 810 includes a microphone (MIC), when the
apparatus 800 is in the operating mode, such as a calling
mode, a recording mode and a voice recognition mode,
the microphone is configured to receive an audio signal
outside. The received audio signal may be further stored
in the memory 804 or transmitted via the communication
component 816. In some embodiments, the audio com-
ponent 810 further includes a speaker to output the audio
signal.
[0141] An interface between the processing compo-
nent 802 and a peripheral interface is provided by the I/O
interface 812, and the peripheral interface described
above may include but be not limited to a keyboard, a
click wheel, a button, etc. These buttons may include but
be not limited to a home button, a volume button, a start
button and a lock button.
[0142] The sensor component 814 includes one or
more sensors to provide state assessments of various
aspects for the apparatus 800. For example, sensor com-
ponent 814 may detect the on/off state, the relative po-
sitioning for components of the apparatus 800, for exam-
ple, the components are a display and a keypad of the
apparatus 800, and the sensor component 814 may fur-
ther detect the position changing of the apparatus 800
or one component of the apparatus 800, whether the con-
tact between the user and the apparatus 800 exists or
not, the location or acceleration/deceleration of the ap-
paratus 800, and the temperature changing of the appa-
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ratus 800. The sensor component 814 may include a
proximity sensor, configured to detect the existence of
proximity objects when there is no physical contact. The
sensor component 814 may further include an optical
sensor, such as a CMOS or a CCD image sensor, for the
utilization in an imaging application. In some embodi-
ments, the sensor component 814 may further include
an acceleration sensor, a gyroscope sensor, a magnetic
sensor, a pressure sensor or a temperature sensor.
[0143] The communication component 816 is config-
ured to facilitate the wired or wireless communication be-
tween the apparatus 800 and other devices. The appa-
ratus 800 may access a wireless network based on a
communication standard, such as Wi-Fi, 2G or 3G, or
the combination thereof. In one exemplary embodiment,
a broadcast signal or a broadcast related message from
broadcast management system outside may be received
by the communication component 816 via a broadcast
channel. In one exemplary embodiment, the communi-
cation component 816 further includes a near field com-
munication (NFC) module to promote short range com-
munication. For example, the NFC module may be im-
plemented based on the radio frequency identification
devices (RFID) technique, the infrared data association
(IrDA) technique, the ultra wide band radio (UWB) tech-
nique, the Bluetooth (BT) technique and other tech-
niques.
[0144] In exemplary embodiments, the apparatus 800
may be implemented by one or more application specific
integrated circuits (ASIC), digital signal processors
(DSP), digital signal processor devices (DSPD), pro-
grammable logic devices (PLD), field programmable gate
arrays (FPGA), controllers, micro controllers, micro proc-
essors, or other electronic elements, to perform the meth-
od for the display of the button icon mentioned above.
[0145] In exemplary embodiments, a non-transitory
computer readable storage media, including instructions,
is provided, such as the memory 804 including instruc-
tions, and the instructions mentioned above may be per-
formed by the processor 818 of the apparatus 800 to
implement the method for the display of the button icon
mentioned above. For example, the non-transitory com-
puter readable storage media may be a ROM, a random-
access memory (RAM), a CD-ROM, a tape, a floppy disk,
and an optical data storage device.
[0146] Other embodiments of the disclosure will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the disclosures herein. This
application is intended to cover any variations, uses, or
adaptations of the disclosure following the general prin-
ciples thereof and including common sense or customary
technical means in the art that is not disclosed in the
disclosure. It is intended that the specification and exam-
ples be considered as exemplary only, with a true scope
of the disclosure being indicated by the following claims.
[0147] It will be appreciated that the inventive concept
is not limited to the exact construction that has been de-
scribed above and illustrated in the accompanying draw-

ings, and that various modifications and changes may
be made without departing from the scope thereof. It is
intended that the scope of the invention is only limited by
the appended claims.

Claims

1. A touch button module, characterized by:

a sensing layer (110), a luminous layer (140),
an integrated circuit (IC) layer (120), and a pin
(130), which are wholly integrated, wherein
the luminous layer (140) is located below the
sensing layer (110), which comprises a plurality
of illuminants (141) arranged in an array;
the IC layer (120) is located below the luminous
layer (140);
the pin (130) is located below the IC layer (120);
and
the sensing layer (110) is electrically connected
to the IC layer (120) through a first conductive
line (121), the luminous layer (140) is electrically
connected to the IC layer (120) through a second
conductive line (122), and the pin (130) is elec-
trically connected to the IC layer (120) through
a third conductive line (123).

2. The touch button module of claim 1, wherein light
transmittance of the sensing layer (110) is greater
than a pre-defined threshold, in particular semitrans-
parent or transparent.

3. A method for displaying a button icon, which is ap-
plied to an electronic device configured with a touch
button module of claim 1 or 2, characterized by:

determining (301) a function item corresponding
to the touch button module;
determining (302) button icon information cor-
responding to the function item, which indicates
a pattern of the button icon; and
transmitting (303) the button icon information to
an IC layer of the touch button module, which
controls illuminants in a luminous layer to emit
light according to the button icon information.

4. The method of claim 3, wherein the determining
(301) the function item corresponding to the touch
button module comprises:

obtaining (401) function information pre-defined
in the electronic device by a user, which com-
prises a correspondence between the touch but-
ton module and the function item; and
determining (402) the function item correspond-
ing to the touch button module according to the
function information.
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5. The method of claim 3, wherein the determining
(301) the function item corresponding to the touch
button module comprises:

obtaining (401 a) a type of an application pro-
gram which is currently running in the electronic
device; and
determining (402a) the function item corre-
sponding to the touch button module according
to the type of the application program.

6. The method of claim 3, wherein the determining
(301) the function item corresponding to the touch
button module comprises:

obtaining (401b) a display interface of an appli-
cation program which is currently running in the
electronic device; and
determining (402b) the function item corre-
sponding to the touch button module according
to the display interface of the application pro-
gram.

7. The method of claim 3, wherein the determining
(301) the function item corresponding to the touch
button module comprises:

obtaining (401c) a type of prompt information
received by the electronic device; and
determining (402c) the function item corre-
sponding to the touch button module according
to the type of the prompt information.

8. The method of claim 3, wherein the determining
(301) the function item corresponding to the touch
button module comprises:

Receiving (401 d) a type of a trigger signal trans-
mitted by the touch button module; and
determining (402d) the function item corre-
sponding to the touch button module according
to the type of the trigger signal.

9. The method of any of claims 3 to 8, wherein the de-
termining (302) the button icon information corre-
sponding to the function item comprises:

obtaining (403a) a list of correspondence be-
tween the function item and the button icon in-
formation; and
inquiring (403b) the button icon information cor-
responding to the function item according to the
list of correspondence.

10. An apparatus for displaying a button icon, which is
applied to an electronic device configured with the
touch button module of claim 1 or 2, characterized
by:

a function determination module (620) config-
ured to determine a function item corresponding
to the touch button module;
an information determination module (640) con-
figured to determine button icon information cor-
responding to the function item, which indicates
a pattern of the button icon; and
an information transmission module (660) con-
figured to transmit the button icon information to
an IC layer of the touch button module, which
controls illuminants in a luminous layer to emit
light according to the button icon information.

11. The apparatus of claim 10, wherein the function de-
termination module (620) comprises:

a first obtaining sub-module (641) configured to
obtain function information pre-defined in the
electronic device by a user, which comprises a
correspondence between the touch button mod-
ule and the function item; and
a first determination sub-module (642) config-
ured to determine the function item correspond-
ing to the touch button module according to the
function information, or
a second obtaining sub-module (643) config-
ured to obtain a type of an application program
which is currently running in the electronic de-
vice; and
a second determination sub-module (644) con-
figured to determine the function item corre-
sponding to the touch button module according
to the type of the application program.

12. The apparatus of claim 11, wherein the function de-
termination module (620) comprises:

a third obtaining sub-module (645) configured
to obtain a display interface of an application
program which is currently running in the elec-
tronic device; and
a third determination sub-module (646) config-
ured to determine the function item correspond-
ing to the touch button module according to the
display interface of the application program, or

a fourth obtaining sub-module (647) configured to
obtain a type of prompt information received by the
electronic device; and
a fourth determination sub-module (648) configured
to determine the function item corresponding to the
touch button module according to the type of the
prompt information.

13. The apparatus of claim 11, wherein the function de-
termination module (320) comprises:

a signal reception sub-module (651) configured
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to obtain a type of a trigger signal transmitted
by the touch button module; and
a fifth determination sub-module (652) config-
ured to determine the function item correspond-
ing to the touch button module according to the
type of the trigger signal.

14. The apparatus of any of claims 11 to 13, wherein the
information determination module (640) comprises:

a fifth obtaining sub-module (661) configured to
obtain a list of correspondence between the
function item and the button icon information;
and
an information inquiring sub-module (662) con-
figured to inquire the button icon information cor-
responding to the function item according to the
list of correspondence.

15. An apparatus for displaying a button icon, charac-
terized by:

a processor (818); and
a memory (804) to store processor-executable
instructions;

the processor (818) is electrically connected to a
touch button module through a conductive line on a
mainboard;
wherein the processor (818) is configured to:

determine a function item corresponding to the
touch button module;
determine button icon information correspond-
ing to the function item, which indicates a pattern
of the button icon; and
transmit the button icon information to an IC lay-
er of the touch button module, which controls
illuminants in a luminous layer to emit light ac-
cording to the button icon information.
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